Calcium is required for quasi-lipoxygenase activity of hemoproteins.
Bovine and guinea pig heart homogenates, porcine leukocyte homogenate, and human hemolysate were found to vigorously oxidize linoleic acid, with lipoxygenase-like activity, to its hydroperoxy, epoxy, hydroxy-epoxy, and keto compounds in the presence of calcium chloride. In the absence of calcium, the reaction was significantly reduced. Attempts to characterize this quasi-lipoxygenase activity revealed that calcium potentiated the quasi-lipoxygenase activities of hemoproteins (hemoglobin, myoglobin, myeloperoxidase, catalase, cytochrome c) and hemin at the physiological pH of 7.5. Lipid peroxidation by hemoproteins was inhibited by albumin and erythrocyte membranes in blood, as well as by a low concentration of calcium in cells. However, it seems possible that in extracellular fluid, which contains a high concentration of calcium and a low concentration of albumin, hemoprotein released from damaged cells could oxidize unsaturated fatty acids derived by phospholipase-A2 from phospholipids of damaged cellular membranes. In a model of quasi-lipoxygenase activation under such conditions, lipids of erythrocyte membranes were oxidized by hemoglobin in the presence of phospholipase-A2 and calcium. The effect of nitrogen oxide, paraquat, and bleomycin on oxidation by hemoproteins and hemin was also discussed.